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DESIGN  FOR 
AN  OFFICE  BUILDING. 

In  an  office  building,  where  each  story  above  the  first 
is  used  for  the  same  purpose  and  of  equal  value,   it  is  a  hard 
problem  to  make  the  proper  subdivisions  of  the  facade  appear  nat- 
ural and  not  artificial  and  forced.     These  conditions  have  lead 
architects  to  express  in  the  elevation  the  divisions  of  a  column. 
There  must  be  a  base,   shaft,   and  capital,   each  of  which  must  be 
made  up  of  a  group  of  stories.     The  shaft  must  be  the  tallest  of 
the  three.     It  should  also  be  the  plainest  and  least  varied,  be- 
cause plainness  here  is  needed  to  give  effect  to  what  elaboration 
there  may  be  elsewhere.     Variety  here  would  also  lead  to  confus- 
ion.    The  ornament  must  be  concentrated  at  the  base  and  capitals. 
At  the  base  it  is  effective  by  being  near  to  the  spectator,  but 
care  should  be  taken  not  to  make  it  so  delicate  as  to  take  away 
the  appearance  of  vigor  which  is  so  essential   to  substructure. 
The  ornamentation  is  effective  at  the  capital  by  quantity.  The 
shaft  is  plain  and  tall  and  must  almost  be  monotonous,  with  en- 
richment of  treatment  at  top  and  bottom.     This  is  the  general 
scheme  of  the  exterior  effect  of  the  most  successful  office 
buildings . 

There  are  many  other  elements  besides  the  exterior  de- 
sign which  are  necessary  in  a  good  solution  of  the  problem.  The 
most  important  ones  are,  ease  of  access,  good  light,  good  service, 
pleasing  environment  and  approaches,   the  maximum  rentable  area 


consistent  with  true  economy,  ease  of  arrangement  to  suit  tenants, 
minimum  of  cost  consistent  with  true  economy.    The  first  four  are 
elements  of  interest  to  the  tenant  and  the  last  ones  both  to  the 
tenant  and  landlord.     The  landlord  cannot  afford  to  overlook  the 
interests  of  his  tenants,  without  badly  decreasing  the  value  of 
the  rentable  space.     A  relation  between  the  various  elements  must 
be  established  to  produce  successful  results. 

Ease  of  Access:-  Almost  all  access  depends  upon  eleva- 
tors and  they  must  be  placed  so  as  to  be  reached  directly  from 
the  street  and  only    a  few  steps  above  or  below  the  level  of  the 
sidewalk.     Very  beautiful  entrances  may  be  effected  by  having 
steps  leading  up  to  the  door,  but  the  public  should  not  be  made 
to  climb  many  steps.     All  the  elevators  should  be  grouped  and  so 
placed  that  they  can  all  be  seen  from  the  middle  of  the  space 
devoted  to  them,   so  that  the  first  car  may  be  taken  by  any  person 
waiting.     This  arrangement  is  even  better  than  having  two  groin  r 
of  elevators  near  the  ends  of  the  building.    Locate  elevators  so 
that  they  will  bring  the  public  within  equal  distances  of  the 
extreme  offices,  even  if  those  entering  the  building  must  walk 
a  distance  to  get  to  the  elevators.     Although  it  would  be  saving 
in  travel  to  have  elevators  near  the  entrance,  it  would  take  up 
valuable  space  and  if  the  tenant  wanted  an  exceptionally  large 
area  it  would  be  impossible  to  arrange  for  it. 

Mr.  G.  Hill  made  some  observations  in  twenty  of  the 
larger  office  buildings  of  New  York  City  as  to  the  number  of 


(3) 

stories,  number  of  elevators,   intervals  between  trips,  working 
speed,  size  of  cars,  and  number  of  passengers.     He  tried  to  pro- 
duce some  law  from  this  data  concerning  elevators.     The  class  of 
tenants  in  the  building  varies  the  service  greatly  and  this  must 
be  considered  in  the  rules  he  gives  as  follows.     The  car  services 
which  gave  the  best  results  had  a  thirty  to  forty  second  service 
so  that  forty  second  intervals  for  each  trip  should  be  figured 
for  elevators.     Speed  was  about  400  feet  per  minute  for  these 
good  elevators  or  about  1.87  seconds  for  each  12  foot  6  inch 
story.     Observation  shows  that  cars  travel  from  1/3  to  1/8  of 
the  time:   this  increases  with  the  number  of  stories  served  and 
decreases  with  the  increase  in  number  of  offices  on  each  floor. 
If  150  offices  v/ere  placed  in  8  stories,   two  cars  might  carry  the 
passengers  but  it  would  take  more  cars  if  these  offices  were  only 
in  2  stories.    The  time  the  elevators  are  not  running  fixes  num- 
ber, size,  and  speed. 

The  influence  of  stories  may  be  shown  by  the  following 
data.     One  building  of  240  offices  and  7  stories  was  easily  accom- 
odated by  two  cars  while  a  building  of  IS  stories  and  671  offices 
had  four  cars  which  were  always  full.     A  car  5x5  feet  gives  good 
satisfaction  and  at  a  speed  of  450  feet  per  minute  will  serve 
75  offices  well  if  they  are  placed  on  more  than  2  and  less  than 
6  stories.     Increase  the  number  of  cars  for  more  offices  or  great- 
er travel.     For  a  25x100  foot  building,   two  cars  are  needed  for 
all  service  between  four  and  fifteen  stories  and  for  a  50x100  foot 


Jk 


(4) 

building  there  should  be  two  cars  up  to  thirteen  stories  and  four 
cars  up  to  twenty  stories.     Pour  cars  may  provide  service  enough 
for  any  practical  height  building  on  such  a  small   lot.     For  a 
100x100  foot  lot  use  four  cars  up  to  ten  stories,  five  up  to  four- 
teen, and  six  for  all   above  that  number.     For  buildings  in  which 
there  are  more  than  twenty  offices  on  a  floor  there  should  be 
added  one  square  foot  of  area     to  the  average  5x5  foot  car  for 
each  additional  office  up  to  6x6  feet,  beyond  which  size  it  is 
not  best  to  go.     In  case  of  larger  number  of  offices  per  floor, 
increase  number  of  elevators.     Elevators  should  be  made  to  lift 
a  25C0  pound  live  load  at  full  speed,  should  have  the  entire  front 
readily  removable  and  have  the  governing  device  in  the  corner  away 
from  the  door,  so  the  rope  or  wheel  will  not  be  in  the  way  when 
front  is  open.     The  controlling  device  should  be  a  wheel,  lever, 
or  switch,   the  latter  being  best  as  it  gives  better  command  over 
the  motion  of  the  car.     The  guides  generally  should  be  placed  in 
the  corners  of  the  well,  to  economize  in  space.    Where  there  is 
reasonable  doubt  as  to  the  number  of  cars  to  be  provided,  make 
provision  for  the  maximum  number  and  install  the  minimum,  leaving 
the  others  for  later  installment  when  necessary. 

Good  Light:-  This  is  a  very  important  factor  in  office 
building  designing,  as  the  rent  depends  very  much  upon  it.  Every 
office  should  have  sunlight  during  part  of  the  day.     The  building 
and  courts  should  have  proper  direction  of  axis.     New  York  lots 
are  laid  out  at  about  North  22  L/2  degrees  East. 


The  space  between  nine  and  five  rep- 


resents  the  usual  business 


hours . 


Prom  six 


to  six  represents  the  lenght  of  time  sun  will 
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be  up.     The  axis  should  bisect  these  lines 


If  courts  are  made  square  or  nearly  so,  they 


IX 


will  be  so  proportioned  as  to  throw  the  shad- 


ow of  the  south  wall  high  up  on  the  north  wall  and  only  the  top 
of  the  court  will  get  direct  light.     If  the  court  is  made  oblong 
and  with  the  long  axis  north  and  south,   the  light  at  noon  will 
reach  to  the  very  bottom,  during  at  least  part  of  the  year  and 
go  to  the  maximum  distance  at  all  times.     If  the  court  is  open 
to  the  south  every  office  will  get  direct  sunlight  every  day. 
Courts  should  be  6  to  25  feet  wide  depending  on  the  width  of  the 
lot  and  the  size  of  offices.     The  ideal  location  would  be  on the 
northeast  or  the  southwest  corner  of  the  street,  according  to  the 
desire  for  north  or  south  light. 


9x15  foot  office,  with  outside  light  and  not  on  court,  about  a 
4x6  foot  window  is  required  with  the  top  of  window  not  more  than 
1  foot  below  the  ceiling.     Square  headed  windows  are  much  more 
effective  than  round  headed  windows  as  the  volume  of  light  from 
the  top  of  the  window  is  of  much  greater  lighting  value  than  that 
coming  in  near  the  floor,  as  it  penetrates  farther  into  the  ro  m. 
Under  no  circumstances  should  the  window  sill  bo  nearer  than  20 
inches  from  the  floor.     The  light  in  a  room  is  made  much  more 


The  amount  of  window  area  must  be  ample.     In  a  unit  of 
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effective  if  there  is  a  certain  amount  of  clear  v/all  space  on 
each  side  of  the  window  broken  only  by  furniture.     The  ceiling 
should  be  hard  finish  so  that  it  will  reflect  light  down  to  the 
desks.     All  rooms  should  be  rectangular  so  that  there  will   be  no 
dark  corners  or  alcoves,  and  good  arrangement  of  space. 

Good  Service:-  The  points  which  must  be  considered  for 
good  service  are  toilet  arrangements,  heating,  artificial  light- 
ing, ventilation,  running  water  and  compressed  air. 

If  toilets  are  placed  on  every  floor  as  is  best,  each 
toilet  should  have  one  water  closet  for  every  five  offices,  one 
wash  basin,  supplied  with  hot  and  cold  water,  for  every  two  water 
closets,  but  never  less  than  one,  and  one  urinal  for  each  two  clog 
ets.     There  should  also  be  a  cesspool  in  the  floor  with  a  bell 
trap  and  strainer,   and  draw  cocks  placed  or  the  supplies  for  the 
use  of  the  "scrubs";  or  there  should  be  a  slop  sink  placed  in  a 
compartment  similar  to  the  water  closet  compartment,  with  both 
hot  and  cold  water  supplies,  and  with  strainer  placed  in  the 
waste.     If  these  fixtures  are  aU  grouped  on  one  floor  their  num- 
ber may  be  reduced  about  one  half,  but  in  all  buildings  50x100 
or  more,   there  must  be  a    wash  basin  and  urinal  for  each  floor. 
On  the  floor  where  the  toilets  for  women  are  placed  there  should 
be  twice  as  many  water  closets  as  above  and  if  possible,  suffic- 
ient room  for  a  sofa  and  a  connection  for  a  small  gas  stove;  this 
room  should  connect  with  the  janitor's  rooms  through  a  lobby. 

The  fixtures  should  all vdrain  into  a  main  drainage  sys- 
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tern  of  wrought  iron  screw  jointed  pipe  with  shouldered  fittings, 
such  as  are  put  in  by  the  best  plumbers,   the  pipe  being  hung  per- 
fectly to  the  beams  at  the  middle  story  so  as  to  minimize  the 
effect  of  expansion  and  contraction.     This  adds  about  five  per- 
cent to  the  cost  of  the  piping,  but  is  the  only  safe  way  plumbing 
can  be  clone  in  a  large  building. 

Each  office  must  be  provided  with  a  v/ash  basin,  which 
may  have  cold  water  alone  or  both  hot  and  cold.     It  is  a  question 
whether  to  filter  the  water  or  not.     If  water  is  first  pumped  to 
a  tank,  it  probably  will  pay  to  provide  for  a  small  amount  of  alum 
as  a  coagulant;  then  pass  the  water  through  a  felt  filter  arranged 
so  as  to  be  washed  down  by  the  operation  of  a  lever  that  works 
all  necessary  valves.     The  water  for  office  buildings,  when  too 
high  for  city  pressure,  is  supplied  by  extra  pressure  in  the 
building,  either  by  pressure  tanks  or  by  pumping  v/ater  to  a  tank 
on  the  roof.     Prom  this  source  it  is  taken  by  gravity  both  for 
drinking  and  other  purposes.     The  drinking  water  system  includes 
the  compressor  which  compresses  the  ammonia;  the  ammonia  in  turn 
cools  brine  by  expanding  and  the  latter  is  circulated  around  the 
compartment  to  be  cooled.     Sometimes  the  ammonia  expansion- co il 
is  placed  in  the  drinking  water  tank.     Adrinking  fountain  is 
placed  on  each  floor. 

Heating  and  ventilation  are  closely  related  and  must 
be  considered  together.     Fireplaces  are  nuisances  and  take  up- 
valuable  room  besides  being  costly.     Each  office  should  have  a 
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vent,  in  connection  with  which  fans  could  be  used.     Direct  rad- 
iation, or  at  least  radiators  in  the  offices  must  supply  the  heat; 
the  system  might  also  be  direct-indirect. 

The  building  should  be  lighted  primarily  by  electricity. 
For  emergency  it  is  well  to  have  gas  also.     At  least  a  single  gas 
jet  in  each  office  should  be  provided,  which  the  "scrub"  could 
use.     Each  office  unit  should  have  at  least  five  outlets;  one  in 
the  center  of  the  room  for  a  chandelier  with  its  lights  controlled 
by  a  switch  at  side  of  entrance  door,  and  four  ceiling  lights  near 
the  four  corners  of  room.     Often  these  four  lights  are  made  brack- 
ets but  in  most  cases  they  prove  in  the  way.     The  junction  box 
should  have  its  rim  flush  with  the  plastering  and  covered  with 
a  brass  cover  carrying  a  hard  rubber  bushing  and  small  male  screw. 
Inside  the  box  are  the  fuses,  on  a  hard  rubber  base,  and  binding 
posts  forthe  connection  of  fixture  wires*     If  city  light  is  used, 
a  meter  should  be  supplied  for  each  office;  most  large  office 
buildings  however,  generate  their  own  electricity  and  in  this 
case  the  cost  of  lighting  is  counted  in  with  the  office  rent. 

Pleasant  environment  and  good  approaches  are  both 
matters  within  the  control  of  the  owner,   subject  to  the  treatment 
of  the  attist. 

The  Maximum  of  Rentable  Area  Consistent  with  true 
Economy:-  This  must  be  considered  in  two  parts;  first,  as  to  the 

plan,  and  second,  as  to  the  way  in  which  it  shall  be  carried  into 
execution. 


On  each  floor  there  must  be  the  elevator  well,  halls, 
stairs,  and  toilets,  each  of  these  require  a  certain  amount  of 
space,  and  for  economy  of  construction  it  is  desirable  that  the 
various  floors  be  made  duplicates  as  far  as  possible,  while  for 
some  of  the  features  it  is  necessary. 

Having  decided  on  the  size  of  the  elevator  car  accord- 
ing to  the  principles  before  stated,   the  well  should  be  made  one 
foot  larger  in  each  direction  than  the  size  of  car.     It  should 
be  placed  at  or  near  the  center  of  the  building,  and  of  course, 
plumb  and  true,  and  protected  from  fire  by  wire  glass.. 

The  halls  depend,   to  a  large  extent,  upon  the  size  of 
the  building,  but  for  the  usual  case  of  the  25x100  or  50x100  foot 
building,  they  must  be  made  as  small  as  consistent  with  good 
design.     Then  we  would  make  the  hall  on  the  ground  floor  as  direct 
as  possible  from  the  street  to  the  elevators,  and  eight  feet  wide 
with  a  space  in  front  of  the  elevators  of  the  size  of  the  well. 
For  the  upper  floors,  if  the  space  be  made  four  feet  wide  in  front 
of  cars  and  the  halls  be  made  3  feet  10  inches  wide  they  would  be 
ample.     The  above  width  of  halls  seems  very  narrow  to  me  and  would 
certainly  appear  cramped.     These  dimensions,  however  are  in  accord- 
ance with  the  opinion  of  a  well  known  architect. 

It  should  be  kept  in  mind  that  the  stairs  are  used 
only  occasionally  and  are  in  no  way  ornamental   features  that  are 
indispensable,  except  occasionally  when  they  are  meant  to  lead 
up  to  grand  offices  on  the  first  floor  above  the  street.  Gener- 
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ally  the  money  spent  on  them  could  be  spent  to  better  advantage 
in  the  enrichment  of  the  entrance  hall  .     Leaving  out  the  question 
of  all  special  cases  it  may  be  said  that  if  through  the  balance 
of  the  building  the  stairs  are  made  three  feet  wide  thcv  will  be 
sufficient  for  all  practical  purposes.     They  should  be  placed  at 
the  end  of  the  hail  or  at  some  other  out  of  the  *B$  place  and  be 
made  as  plain  as  possible.     Make  newels  and  rails  low  enough  that 
awkward  articles  of  furniture 'may  be  carried  up. 

The  toilets  require  space  as  follows  for  their  accomo- 
dation:    For  each  water  closet  a  space  2ft.  6  in.  wide  and  3ft. 
lOin.  deep;  for  each  urinal  2ft.  wide  and  3ft.  deep  and  for  each 
wash  stand  2ft.   6  in.  wide  and  3ft.   6  in  .  deep,   all   as  a  min- 
imum. 

It  will  be  found  that  there  are  often  tenants  that  de- 
sire an  entire  floor,  and  to  secure  this  the  elevator  service 
should  be  placed  where  it  will  not  interfere  with  the  removal  of 
all  of  the  partitions.     The  size  of  the  offices  must  be  so  arrang- 
ed that  the  man  who  wants  a  single  office  will   get  just  sufficient 
while  the  man  who  wants  more    gets  all   there  can  be  given  on  a 
floor  except  a  minimum  space  reserved  in  the  least  desirable  loca- 
tion for  toilets  and  stairs.     The  subdivision  compels  a  column 
treatment  of  the  facade,  so  as  to  get  sufficient  light  for  all  of 
the  offices  and  also  indicates  a  spacing  of  the  columns  in  the 
framing,  that  is  the  most  economical  as  a  general  rule. 

Such  arrangement  gives  opportunity  to  make  the  masonry 
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piers  of  sufficient  width  to  satisfy  the  sense  of  proportion 
regardless  of  their  height.     The  economical  depth  of  an  office 
building  must  also  be  taken  into  account  in  the  planning,  for, 
after  a  certain  point  is  reached,  no  more  money  can  be  obtained 
for  an  office  no  matter  what  its  derth.     There  is  little  data  on 
which  to  base  an  opinion,  but  it  is  probable  that  the  limit  is 
in  the  neighbourhood  of  16  feet  deep  in  the  clear,  as  beyond  this 
the  light  is  rather  bad,  and  the  space  loses  in  value  accordingly. 
This  consideration  limits  the  size  of  a  lot  since  it  will  be  read- 
ily seen  that  there  is  a  point  where  extra  size  can  only  be  used 
for  court  space  or  in  uselessly  increasing  the  size  of  the  offices 

The  following  seven  plans  are  suggestive  of  the  above 
principles.     In  them  the  toilets  are  left  out,  but  if  accomoda- 
tion on  each  floor  is  desirable,  they  can  readily  be  arranged  for. 
If  they  are  to  be  placed  on  the  top  floor  with  the  janitor's 
quarters,   they  can  be  easily  arranged  for  there,   and  with  the 
janitor's  quarters  will  occupy  about  the  space  they  would  occupy 
alone  if  scattered  through  the  building. 

No  drawing  is  made  for  a  75x100  foot  lot,  as  this  size 
gives  no  advantage  over  the  50x100  foot  size,  except  in  giving 
ample  light  courts  and  permitting  of  a  slight  enlargement  of  the 
offices.     These  plans  are  for  the  average  thickness  of  wall  for 
a  steel  skeleton  and  would  ,  of  course,  require  a  modification 
if  they  were  made  to  conform  to  the  requirements  for  masonry. 
Ease  of  Re-arrangement:-  This  is  one  of  the  items  of  cost  that 
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rarely  enters  into  the  preliminary  estimates  and  is  often  of  ser- 
ious  proportions.     If  the  offices  are  laid  out  as  advised,  much 
of  this  trouble  willbe  avoided  and  if  the  partitions  are  made 
with  corrugated  iron  lath,  plastered  on  both  sides  with  roc1' 
plaster  and  stiffened  by  being  secured  to  small  I  beams,   they  can 
be  easily  changed  with  the  minimuffl  of  cost.     All  of  the  other  con- 
structions will  remain  undisturbed  and  ready  for  any  desired 
number  of  changes. 

Minimum  of  Cost  Consistent  with  Economy:-  There  is  a  lim- 
it in  height,  beyond  which  it  is  not  safe  to  go.     Every  tall 
building  is  at  times  subjected  to  wind  pressures,    tending  to  blow 
it  down.     We  may  say  that  this  is  a  remote  evil,  but  it  is  evi- 
dent that  it  is  a  real  one.     The  wind  acts  against  the  building 
in  a  horizontal  direction,  so  that  the  building  may  be  considered 
as  in  the  same  condition  as  a  beam  fixed  at  one  end,  with  the 
other  end  free  and  uniformly  loaded.     In  the  case  of  a  beam,  we 
would  make  the  depth  of  the  beam  such  that  it  would  deflect  less 
than  the  amount  necessary  to  crack  plaster.     If  the  beam  were 
supported  at  both  ends,     this    lepth  would  be  one  twentieth  of  the 
scan,  and  being  free,  the  effect  of  the'  load  would  be  increased 
four  times.     Finally  we  know  that  the  length,  under  these  con- 
ditions to  secure  the  same  deflection,     must  bear  the  relation  to 
the  width  of  C.57  to  1.00.     If  then,  we  have  an  office  building 
25  feet  wide  and  should  make  the  depth  one  twentieth  of  the  span, 
the  building  would  be  5CC)  feet  high,  and  reducing  this  in  the 
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ratio  above  given  makes  the  height  205  feet.     If  we  had  this 
height  and  the  wall  were  pressed  against  to  the  predetermined 
amount,  we  should  have  a  .deflection  of  8  to  9  inches,  which  would 
throw  the  center  of  gravity  of  the  wall  beyond  the  out.;r  edge  of 
the  wall,  if  the  building  were  eight  stories  high;     Keeping  this 
condition  in  mind,   it  is  probable  that  the  maximum  limit  beyond 
which  the  deflection  would  be  unpleasant,  would  be  from  2  1/2 
to  3  inches,  and  this  would  give  the  height  from  71  to  9S  feet, 
this  according  fairly  well  with  the  practice.     If  we  work  on  the 
assumption  that  the  building  is  analagous  to  a  beam  with  one  end 
fixed  and  the  other  end  free,  and  make  its  length  one  fourth 
as  great  as  we  would  if  it  were  supported  at  both  ends,  we  should 
have  the  depth  to  the  length  about  as  lto  5,  or  tho  height  would 
be  made  125  feet.     This  slightly  exceeds  the  upper  limit,  as 
found  above,  and  if  the  building  were  free  standing,   there  is  but 
little  doubt  that  between  four  and  five  times  the  width  would  be 
the  safe  limit  to  carry  the  height,  where  proper  regard  was  had 
to  the  wind  bracing.     In  this  connection  the  limit  in  the  methods 
of  construction  imposed  by  the  bracing  must  be  observed  even  when 
it  increases  the  cost  of  the  building  by  the  use  of  the  steel 
type  when  the  height  goes  beyond  the  economical  limit  of  this 
construction. 

When  the  building  space  rents  for  $1.50  per  square  foot, 
a  masonry  building  pays  up  to  about  six  stories,  and  beyond  that 
it  is  necessary  to  build  in  steel.     Since  it  is  always  desired 
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to  build  to  make  the  maximum  possible  return,  we  can  treat  the 
building  as  a  skeleton  type,  and  enumerate  the  proper  materials 
to  be  used  to  meet  the  final  conditions.     Only  a  first  class  piece 
of  work  should  be  contemplated,  and  not  such  as  could  be  put  up 
by  a  speculator  in  order  to  fill  the  building  with  tenants  and 
then  sell  out  to  some  easily  gulled  outsider. 

Beams  and  columns  must  be  made  strong  enough  in  each 
story  to  carry  the  weight  of  wall  resting  upon  them  without  reli- 
ance upon  walls  below  them.     The  exterior  walls  should  be  thor- 
oughly anchored  to  the  iron  skeleton  and  not  less  than  twelve 
inches  thick.     The  rear  walls  should  be  made  of  common  brick  and 
courts  lined  with  enamel  brick;     when  facing  and  body  brick  arc 
of  different  sizes,   there  should  be  wall  ties  for  every  brick  as 
often  as  courses  fall  even. 

The  present  flooring  system  of  steel  beams  in  connection 
with  other  materials,  answers  the  requirements  and  is  economical. 
Arrangement  should  be  such  that  material  is  used  in  most  econom- 
ical manner.     This  will  also  roduce  weight  of  dead  load  on  joists 
columns  and  foundations.     Loads  to  be  supported  govern  flooring 
system. 

Dead  load  comprises  floor  beams,   arches,  floors,  parti- 
tions, or  all  materials  used  in  its  construct!     .     Live  load  is 
the  total  weight  of  persons,  office  furniture,  stores  and  movable 
goods.     In  the  city  of  Chicago  the  law  limits  the  live  load  to 
70  pounds  per  square  foot,  and  in  New  York  and  Boston  to  100 
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pounds  per  square  foot.     Birkmiro  in  his  book  on  "Office  Duil cl- 
ings" says  100  pounds  is  too  much  for  propel1  economy  and  70  pounds 
is  high* 

Dead  Load. 

Old  Colony  Building,  Chicago.  Offices  of  Marshall  Field  Co. 

Flooring  4#  per  sq.  ft.  Flooring  7/0  inch  maple-4#/sqft 

Deadening  18  "  Deadening  9  ■ 

Tile  arches  35  "  15  inch  tile  arch  45  " 

Iron  10  ■  Iron  IS  " 

Plastering  5  "  Plastering  5  " 

Partitions  --18  ■  Partitions  3"     MackolitegQ  " 

Total  90  ■  Total  9  5  " 

The  above  figures  refer  to  office  floors.     Other  calculations  are 

necessary  for  corridors  and  toilet  rooms,  which  have  mosaic  or 

scagliola  floors  instead  of  the  edge  ground  yellow  pine.  The 

corridor  and  toilet  roomfloors  would  average  about  125  pounds 

per  square  foot. 

Plastering  should  be  rock  plaster,  hard  finish,  with 
plaster  carried  into  all  joints  and  reveals,  with  corners  rounded 
off  and  a  small   cove  at  ceiling  say  of  6  inch  radius. 

Trim  of  white  oak,  filled,  oiled  and  rubbed  to  a  good 
finish.     Halls  should  have  either  a  Keene's  cement,  or  Mycenian 
marble  v/a  ins  coat,  with  marble  base  and  cement  car.     Sometimes  the 
car  is  made  of  rock  plaster  and  base  of  marble,  the  space  between 
being  covered  with  an  enamel  paint. 

In  designing  the  machinery  hall  It  is  important  that  the 
engines,  pumps,  elevators,  switch  board,  and  dynamos  should  not  be 
restricted  to  damp  or  hot  places.     Generally  office  buildings  have 
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their  own  power  plants  to  supply  energy  for  the  pumps,  dynamos, 
and  elevators  and  steam  for  the  heating  system.     The  Centra] 
National  Bank  building  has  about  12  000  square  feet  devoted  to 
machinery.     The  best  system  for  heating  is  the  vacuum  steam.  It 
is  flexible  in  amount  of  circulation  attained  so  that  the  maximum 
may  be  applied  at  one  portion  of  the  pipes  and  a  less  amount  at 
others,  depending  upon  stormy  weather.     District-messenger,  tele- 
graph and  telephone  companies'   service  enters  the  subcellar,  and 
the  wires  are  connected  to  the  cable  wires  in  the  main  connecting 
box  by  means  of  numbered  connectors,  in  groups  from  1  to  20 ;  one 
group  being  provided  for  each  direct  cable,  and  one  group  for  the 
interconnecting  or  through  cable  which  connects  to  the  boxes  on 
all  floors.     If  any  room  in  the  building  needs  telephone  or  tele- 
graph communication,   it  is  very  easy  to  run  a  wire  from  the  boxes 
in  hallway  to  the  room. 

Note. 

In  my  office  building  design  the  first  floor  is  occupied 
by  a  National  Bank.  The  following  pages  are  devoted  to  a  discuss- 
ion of  banks. 
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BANKS, 

Banks  may  be  divided  ink©  the  following  classes,  savings 
commercial,   trust  company,  and  safe  deposit.     The  proj.er  arrange- 
ment and  pro]- ortiona!   areas  to  be  allowed  for  the  individual 
departments  of  each  class  cannot  be  fixed.     Each  bank  has  its  own 
individuality,  and  has    an  arrangement  best  suited  to  it  and  its 
officers . 

Large  coi-anercial  banks  with  country  af f  1J  iations  need 
a  small  public  space  in  comparison  with  that  allowed  for  its  book- 
keepers,  check  department  and  correspondence  clerks.     The  savings 
banks,  however,  need  large  public  sya.ce  to  accomodate  the  crowds 
on  dividend  days. 

Upon  entering  the  bank,   the  officers  rooms  should  be  the 
first  to  be  encountered;  they  should  have  good  arrangement  and 
good  light.     In  such     as  savings  banks,   the  officers  rooms  may 
be  placed  more  to  the  rear  as  the  customers  need  not  see  them. 
Where  officers  are  in  communication  with  the  public,   the  depart- 
ments of  the  president  and  cashier  should  be  acesible,  others 
should  be  more  remote  but  stationed  near  various  departments  with 
more  or  less  communication .     The  departments  are  as  follows! 
loans  and  discounts,  credit  and  correspondence,  mail,  notes, 
auditor  and  passbooks,  receiving  teller,     paying  teller,  drafts, 
exchange,   collections,  checks,  vouchers,  book-keepers  and  safe. 
The  tellers  may  act  without  frequent  instructions,   but  the  loan 
and  discount  department  must  be  controlled  directly  and  in  charge 
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of  the  assistant  cashier  and  near  the  officer's  rooms.     The  money 
and  the  pass  book  departments  are  more  remote  but  the  latter 
should  be  placed  near  the  vault  and  near  the  center.     The  pass 
book  and  exchange  departments  are  associated  with  the  cash  tellers 
The  note  teller  is  placed  near  the  loan  and  discount  teller.  The 
clerical  departments  should  be  placed  as  follows:     near  the  exec- 
utive, the  credit  and  correspondence,  stenographers'  and  mail 
departments,  and  more  remote,   the  check  desks,  collection  depart- 
ment, voucher  clerks  and  files,   stationery  stores,   telephones , etc 
Only  very  large  banks  would  have  all  these  distinct  departments. 

In  savings  banks,  the  depositors  are  usually  guided  by 
rails,  which  lead  them  from  the  entrance  to  the  receiving  teller 
or  to  the  pass  book  and  signature  clerks,  and  from  there,  for 
withdrawals,   to  the  paying  teller  and  the  exit  by  different  doors 
than  entrance.     The  public  lobby  must  be  large  and  if  possible 
so  arranged  that  men  and  women  may  be  divided  into  two  groups, 
one  on  each  side  of  a  central   tellers  department.     The  horse  shoe 
plan  is  suitable  for  this,   the  middle  part  of  which  space  is 
occupied  by  the  bookkeeper.     The  loan  department  is  practically 
the  offices  of  the  treasurer  and  president,  where  sums  are  bor- 
rowed on  mortgage. 

In  trust  companies,  business  is  slower  and  not  much 
public  space  is  necessary.     The  officers  are  known  by  their  names 
and  the  whole  has  little  of  the  character  of  the  regular  bark. 
This  class  of  bank  has  no  established  tvre. 
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The  security  of  banks  is  accomplished  by  fire  proof  and 
burglar  proof  appliances,  vaults,  safes,  etc.     To  provide  good 
supex'vidion  and  safety,  a  bank  should  have  but  one  entrance.  It 
may  be  necessary  to  provide  outside  access  to  the  basement  for 
the  janitor  or  engineer,  but  if  possible,   this  should  be  combined 
with  the  main  entrance  vestibule,  or  entered  by  an  elevator  con- 
trollable by  one  man. 

The  cash  vault  should  be  placed  so  that  the  chief  teller 
may  supervise  it  and  sometimes  the  door  is  even  arranged  within 
his  caged  appartmen t .     The  security  vault  is  often  placed  in  the 
basement.     The  stairway  used  by  clerks  may  properly  be  placed 
close  to  a  basement  vault  door,   for  then  it  la  less  art  to  be 
disturbed. 

Vaults  must  be  so  constructed  that  they  will  resist  fire 
and  robbery.     Care  should  be  taken  to  make  the  vault  clear  of  con- 
tact with  the  building  on  al]   sides.     A  space  wile  enough  for 
passage  should  be  left  all  around  the  vault  and  also  a  space 
between  top  of  vault  and  ceiling  of  room  in  which  it  stands.  The 
vaults  should  be  supported  on  separate  foundations  so  that  in 
case  any  steel  work  of  the  building  bends,  the  doors  will  remain 
true.     The  best  way  to  rrovide  ventilation  is  to  fit  covers  in 
the  top  of  the  vault  which  can  be  fastened  in  the  same  manner  as 
the  doors. 

There  are  several,  methods,  of  construction  of  vaults. 
One  type  is  built  up  of  steel  plates  from  1/2  inch  to  1  inch 
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thick  screwed  together  forming  a  thickness  from  3  to  6  inches. 
Sheets  of  steel  and  chrome  steel  are  alternated  in  the  wall,  the 
latter  resist  the  drill.     Sometimes  railroad  iron  is  used  in 
vault  construction  and  the  head  and  flange  alternately  locked. 
These  are  bolted  together  and  bedded  in  Portland  cement,  the  inter 
stices  also  being  filled.     Steel  plates  are  put  on  the  inside  and 
outside  to  complete  the  construction.  Safe  deposit  vaults  should 
always  have  two  entrances  so  as  to  avoid  lockouts,  which  sometimes 
occur  by  the  stopping  of  the  time  locks.     The  time  lock  has  been 
invented  for  vaults  so  that  those  intrusted  with  the  combination 
will  not  be  forced  to  reveal  it.     Two  clocks  are  generally  used 
on  each  vault  or  safe  so  as  to  guard  against  one  stopping.  Sec- 
ondary combinations  are  kept  by  the  manufacturers  which  only  op- 
erate when  the  clocks  have  stopped.     Sometimes  it  is  necessary  to 
have  the  manuf acturere  send  a  man  with  this  combination  to  open 
the  door. 
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